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ACH 2650 PDEP 
Catalyst carri r with high diesel e loctivity 

The invention relates to a carrier suitable for use in a hydrocracking 
catalyst that has a high selectivity for middle distillates, in particular dieeel, 
5 and to a hydrocracking process in which such a catalyst is used. 

The oil refining industry commonly employs hydrocracking processes to 
convert hydrocarbonaceous feedstocks into products of a lower boiling 
range. Such processes entail contacting the feedstock with hydrogen at 
10 elevated temperature and pressure under the influence of a catalyst, with 
the catalyst containing at least a hydrogenation component and an acidic 
component, the latter effecting the actual cracking. Conventional addle 
components Include zeolrtic acidic components, in particular Y-zeolites, and 
amorphous acidic components . In particular sllfoa-aluminas. 

15 

Nowadays, the conversion of heavy hydrocarbon feedstocks into middle 
distillates, in particular diesel, is becoming more and more important, and 
there is a continuing focus on developing catalyst compositions with a high 
selectivity for diesel. 

20 

A catalyst suitable for the production of diesel has been described, e.g., in 
EP 0 540 123. This reference discloses carrier compositions which contain 
less than 25 wt% of a zeolite Y with a unit cell size below 2.437 nm, more 
than 25 wt% of a binder selected from alumina, silica, magnesia, titan la, 

25 clays, zfrconia, sllica-zirconia, and sillca-boria, and at least 30 wt% of a 
dispersion of silica-alumina in an alumina matrix, in the one Example of this 
publication a catalyst is described which comprises nickel and tungsten on 
a carrier comprising 4 wt% of Y-zeolrte, 30 wt% of an alumina binder, and 
66 wt% of a silica-alumina. 

30 Although this catalyst shows good results in diesel production, there is still 
need for a catalyst showing a higher selectivity in this application. 
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A further trend in the field of hydrocracking is the development of 
alternative acidic components. This development is reflected, e.g., in WO 
96/07477. This reference describes carrier compositions which comprise 
5 elemental clay platelets with an average diameter of 1 urn or less and an 
average degree of stacking of 20 platelets per stack or less. If so desired, 
the carrier can also contain a matrix material selected from, Int. al., 
amorphous materials such as silica, alumina, silica-alumina, titania and/or 
zirconia, and optionally, in addition, a zeolite. 

10 The carrier composition is used in catalysts suitable for hydroprocessing 
applications. These catalysts contain the carrier composition as defined 
above and at feast s hydrogenation metal. The term "hydroprocessing" in 
this reference encompasses all processes in which a hydrocarbon feed is 

reacted with hydrogen at elevated temperature and elevated pressure. 

15 These processes include hydrodesulfurisation, hydrodenitrogenation, 
hydrodemetallisation, hydrodearomatisation, hydroisomerisation, 
hydrodewaxing, hydrocracking, and hydrocracking under mild pressure 
conditions, which is commonly referred to as mild hydrocracking. 

20 The trend towards alternative cracking components is further reflected in 
non-prepublished European patent application 88202185 and the non- 
prepublished European patent application filed July 31, 1698 with the title 
"cogel containing oxidic compounds of tetravalent, trivalent, and divalent 
metallic elements" (inventors: J. Nieman, and S. Janbroers). These 

25 references disclose carrier compositions comprising a cogel of oxidic 
compounds of one or more di-, ti>, and tetravalent metallic elements, which 
cogel has a B ET. surface area of at least 400 mVg, a cation-exchange 
capacity of at least 0.5 wt%, and a saponite content C A of less than 50 %, 
with the total of sodium and potassium amounting to less than 1 wt%, 

30 based on the total weight of the cogel. If so desired, th carrier can also 
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contain a support material selected from, Int. al., amorphous materials such 
as silica, alumina, silica-alumina, titania and/or zircon/a, and optionally, in 
addition, a zeolite. This carrier composition is described as suitable for use 
in hydroprocessing catalysts in general. 

5 

The amount of zeolite in the catalysts of both WO 96/07477 and the above- 
mentioned ncn-prepublished European patent applications, if present at all, 
is specified to be 3 - 55 wt%, based on the total weight of the catalyst This 
corresponds to 3 - 82 wt%, based on the total weight of the carrier 

1 0 composition, If 3 - 40 wt% of hydrogenation metal Is present in the catalyst. 
No catalysts containing both a zeolite and a clay or cogef component, 
respectively, are disclosed in the . Examples of these references. Neither is 
there any indication ofany specific suitability of these cracking components 

for-the production of diesel^- — > 

15 

Carrier comp osition of the present invention 

We have now surprisingly found that if one uses a carrier composition 
comprising 

a) at least 30 wt% of a synthetic cracking component, based on the total 
20 weight of the carrier composition, which comprises oxidlc compounds of 

one or more trivalent metallic elements, tetravaient metallic elements, and 
divalent metallic elements, said cracking component comprising elemental 
clay platelets with an average diameter of 1 \im or less and an average 
degree of stacking of 20 platelets per stack or less, and/or comprising a 
25 cogel with a saponlte content C A of less than 60 %, and in which the total of 
sodium and potassium amounts to less than 1 wt%, based on the total 
weight of the cogel, 

b) 1 - 25 wt% of a zeolite Y, based on the total weight of the carrier 
composition, with a unit cell size below 24.35 A, and 
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the balance being an amorphous support material, catalysts are obtained 
which have even a higher diesei selectivity than those carrier compositions 
conv ntionally used in this field which are based on. e.g.. the combination 
of zeolite with silica-alumina as amorphous cracking component disclosed 
5 in EP 0 540 123. 

The invention will be further described below. 

Preferably, the carrier composition of the present invention comprises 2 - 
10 20 wt% and more preferably 2-12 wt% of the zeolite, based on the total 
weight of the carrier composition. Further, it is preferred that the carrier 
composition comprises at least 40 wt% and more preferably at least 50 
wt% of the synthetic cracking component, based on the total weight of the 

— - — carrier composition. — - • 

15 

Clav platelets 

The clay platelets used in the carrier composition of the present invention 
.-, comprise elemental clay platelets with an average diameter of 1-unri or less 
and an average degree of stacking of 20 piatelets per stack or less. 

20 

Preferably, the average diameter of the clay platelets used in the carrier 
composition of the present invention is between 1 nm and 0.5 um, more 
preferably in the range of 1 nm to 0.1 urn, and most preferably in the range 
of 1 to 50 nm. The average degree of stacking of the clay platelets is 
25 preferably not more than 10 platelets per stack, more preferably not more 
than 5 platelets per stack, and most preferably not more than 3 platelets 
per stack. The lower limit is constituted by unstacked clay platelets, which 
have a "degree of stacking" of 1. The two parameters are easily determined 
by means of transmission electron microscopy. 



30 
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Th counter-ions in the interiayer between the clay platelets can be 
replaced by H 9 0* ions, H 3 0* ions can be Introduced into th clay platelets 
via ion-exchange with, e.g., hydrolysabte metal ions or ammonium ions. As 
will be evident to the skilled person, this can be effected in a manner 
5 analogous to that known in the art for the conversion of NaY zeolites into 
HY zeolites. 

If so desired, the clays used in the carrier composition of the present 
invention may be pillared. 

10 

The days used in the carrier composition according to the present 
invention generally have a B.E.T. surface area in the range of 100 to 1000 
m 2 /g, depending on the nature of the metallic elements present in the 

^octahedron~layerr^he~pore-votume7~determined-by^rneans-cf-nitrogen" 

15 adsorption, is in the range of 0.03 to 1.5 ml/g, again depending on the 
nature of the metallic elements present in the octahedron layer. 

The one or mora bivalent metallic elements are generally selected from the 
group of aluminium, borium, gallium, chromium, iron, cobalt, manganese, 

20 vanadium, molybdenum, tungsten, indium, rhodium, scandium, or mixtures 
thereof. They preferably comprise aluminium and more preferably consist 
essentially of aluminium. The one or more tetravalent metallic elements are 
generally selected from the group of silicon, titanium, germanium or 
mixtures thereof. They preferably comprise silicon and more preferably 

25 consist essentially of silicon. The one or more divalent metallic elements 
are generally selected from magnesium, zinc, manganese, copper, 
beryllium, iron, cobalt, nickel, or mixtures thereof. They preferably comprise 
and more preferably consist essentially of magnesium. 
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Th clay platelets used in the carrier composition of the pres nt invention 
are preferably saponites. 

Preferably, the clay platelets used in the carrier composition of the present 
5 invention are those described in WO 96/07477. 

Cooel ' , ■: .... 

The cogel used in the carrier composition of the present invention has a 
10 cogel content C A of less than 60 %, and the total of sodium and potassium 
present in the cogel amounts to less than 1 wt%, based on the total weight 
of the cogel. . 

— Preferably, the cogel which is contained in the carrier-composition-of-the- 
15 present invention has a B.E.T. surface area of at least 400 itrVg. More 
preferably, the B.E.T. surface area of the cogei is at least 450 m 2 /g and 
most preferably it is at least 500 m z /g. 

Further, it is preferred that the cogei contained in the carrier composition of 
20 the present invention has a cation-exchange capacity of at least 0.5 wt%, 
more preferably of at least 1.0 wt%, and most preferably of at least 2.0 
wt%, based on the total weight of the cogel. Generally, the cation- 
exchange capacity of the cogel is less than 10 wt%, based on the total 
weight of the cogel. The cation exchange capacity is determined as defined 
25 in the above-mentioned non-prepublished European patent applications. 

It is further preferred that the saponite content of the cogel C A contained in 
the carrier composition of the present invention is less than 55 % and more 
preferably less than 50 %. The saponite content C A is determined by 
30 method A as defined in the above-mentioned non-prepublished European 
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patent applications. It is further preferred that the saponite content C e as 
defined in the above-mentioned non-prepufalish d European patent 
application filed July 31, 1998, is less than 30 %, preferably less than 25 % 
and more preferably less than 20 %. 

5 

The dh tri-, and tetravalent metallic elements are generally selected from 
those mentioned above for the clay platelets. The trivalent metallic element 
preferably comprises and most preferably consists essentially of aluminium. 
The tetravalent metallic element preferably comprises and most preferably 

10 consists essentially of silicon. The divalent metallic elements are preferably 
selected from non-Group VIII metallic elements such as, preferably, 
magnesium, zinc, manganese, copper, beryllium, or mixtures thereof, 
optionally in combination with one or more Group VIH non-noble metallic 

elements.-PreferTed-Group4/lll-non-nobte 

15 nickel or mixtures thereof. The non-Group VIII metallic element preferably 
comprises magnesium and more preferably consists essentially of 
magnesium. 

If the carrier composition of the present invention contains both clay 
20 platelets and a cogel, the dk tri-, and tetravalent metallic elements may be 
the same or different in both the clay platelets and the cogel. 

The molar ratio between the oxidic compounds of the tetravalent metallic 
elements and the oxidic compounds of the trivalent metallic elements of the 

25 cogel generally is at least 2 and not more than 30. More preferred are 
molar ratios of at least 4, even more preferably of at least 6. It is further 
preferred that the molar ratio is not more than 20, more preferably not more 
than 12. Generally, the atomic ratio between the one or more divalent 
metallic elements and the total of tri- and tetravalent metallic elements 

30 contained in the cog I lies b twe n 0.03 and 1.00. At this point in time it is 
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preferred that this atomic ratio li s between 0.10 and 1.00 and most 
preferably between 0.25 and 0.50. 

To show sufficient catalytic activity, the cogel must contain less than 1 wt% 
5 of the total of sodium and potassium, based on the total weight of the 
cogel. Preferably, the total of sodium and potassium, based on the total 
weight of the cogel, amounts to less than 0.5 wt%, more preferably to less 
than 0.2 wt%, end most preferably to less than 0.1 wt%, based on the total 
weight of the cogel. 

10 

Preferably, the cogel used in the carrier composition of the present 
invention is that described in the above-mentioned non-prepublished 
European patent applications. 



15 Zeolite 

The zeolite used in the carrier composition of the present invention is a Y- 
type zeolite having a unit cell size below 24.35 A. Preferably, the zeolite 
has a unit cell size between 24.20 A and 24.35 A, and more preferably 
between 24.25 A and 24.35 A. The zeolite will generally contain less than 
20 0.5 wt% of alkali metal oxide and preferably less than 0.2 wt%, based on 
the total weight of the zeolite. The molar ratio between the silicon and the 
aluminium contained in the zeolite preferably lies between 3.5 and 100 and 
more preferably between 12 and 100. Suitable zeolites are commercially 
available from, e.g., Zeolyst or Tosoh. 

25 

Support material 

In addition to the zeolite and the synthetic cracking component contained in 
the carrier composition of the present invention, the carrier composition 
comprises an amorphous support material, .g., alumina, silica, zirconia, 
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titania, or mixtures f th s materials. Preferably, th support material 
comprises and more preferably consists essentially of alumina. 

Catalyst ac cording to th , e invention 

The catalyst according to the invention comprises the carrier composition of 
the present invention and at least one hydrogenation metal component, 
with the hydrogenation metal being selected from the Periodic Table's 
Group VIB or Group VIII metals/ or mixtures thereof. As will be evident to 
the skilled person, the word "component" in this context denotes the 
metallic form of the metal, Its oxide form, or its sulfide form, or any 
intermediate, depending on the situation. Preferably, the hydrogenation 
metal is selected from 'One or more noble Group VIII metals or a 
combination of one or more Group VIB and one or more non-noble Group 

VJII_metate._Even_more_preferably,-a-c»mbination-of-molybdenum-or 
tungsten with nickel or cobalt is employed as hydrogenation metal, most 
preferably a combination of tungsten with nickel. If the hydrogenation metal 
Is selected from one or more noble Group VIJI metals, the catalyst generally 
contains 0.05. «- 5 wt% of the one or more noble Group VIII metals, 
calculated as metal, based' on the total weight of the catalyst. If, on the 
other hand, the hydrogenation metal is selected from a combination of one 
or more Group VIB and one or more non-noble Group VIII metals, the 
catalyst generally contains 2 - 40 wt% of the one or more Group VIB 
metals, calculated as trioxide, and 1 - 10 wt% of the one or more non-noble 
Group VIII metals, calculated as oxide, based on the total weight of the 
catalyst. 

Optionally, the catalyst can further contain other components such as 
phosphorus. It will be obvious to the skilled person that phosphorus can be 
incorporated into th catalyst in a suitable manner by contacting the 
catalyst during any one of its formative stages with an appropriat quantity 
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of a phosphorus-containing compound, e.g., phosphoric acid. For instance, 
th catalyst can be impregnated with an impregnating solution comprising 
phosphorus in addition to any other components. If the catalyst according 
to the invention contains phosphorus, this compound is preferably present 
5 in an amount of 0.5 - 10 wt%, calculated as P 2 O s , based on the total weight 
of the catalyst. 

The catalyst according to the invention generally has a B.E.T. surface area 
in the range of 50 to 600 m 2 /g, preferably in the range of 100 to 400 m 2 /g. 

10 

Preparation of t he catalyst according to the invention 

The catalyst of the present invention can be prepared by processes known 

in the art, e.g., according to the following procedure: 

_ In a first step,_^jite.,_amorphou$_support-material,-and-the-synthetlc- 

15 cracking component are mixed. This can be done in several ways: it is, 
e.g., possible to first mix the amorphous support material and the zeolite, 
followed by mixing of the synthetic cracking component with the mixture of 
amorphous support material and zeolite. However, it is also possible toiirst 
mix the amorphous support material and the synthetic cracking component, 

20 followed by mixing of the zeolite with the mixture of amorphous support 
material and synthetic cracking component. Finally, ft is also possible to 
add the amorphous support material, the synthetic cracking component, 
and the zeolite to a vessel and mix all three compounds simultaneously. 
After this mixing step the mixture is shaped into particles, e.g., by extrusion. 

25 The metal components can. e.g., be incorporated into the catalyst 
composition by impregnating the shaped particles, optionally after 
intermediate calcination, with an impregnating solution containing 
precursors of the hydrogenation metal components to be introduced, 
optionally in combination with other components such as phosphoric acid 

30 and/or complexing agents known in the art. Altemativ ly ( it is, e.g., also 
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possible to add precurs rs of hydrogenation metal components during r 
subsequent to the above-described mixing step and prior to th shaping 
step. The metals-containing particles may be subjected to a final 
calcination for a period of, e.g., 0.1 to 10 hours at a temperature of 
generally 350° - 900°C, preferably of 400° - 800*0. 

The catalyst particles may have many different shapes. The suitable 
shapes generally include spheres, .cylinders, rings, and symmetric or 
asymmetric polytobes, for instance tri- and quadrulobes. The particles 
usually have a diameter in the range of 0.5 to 10 mm, and their length 
likewise is in the range of 0,5 to 10 mm. 

If the catalyst contains non-noble Group VIII metals and/or Group VIB 
metals as hy dro genation metals , it is preferably sulfide p rj or to U5e , This 
may be done In an otherwise conventional manner, say, by contacting the 
catalyst in the reactor at increasing temperature with hydrogen and a 
sulfur-containing feed, or with a mixture of hydrogen and hydrogen sulfide. 
If the catalyst, contains, a noble Group VIII metal, there is no need for 
sulfiding as a rule, and a reducing step, e.g. with hydrogen, will suffice. 

Process for converting he avy feedstock into middle distillate^ 
The catalyst according to the invention is particularly suitable for use in a 
process for converting heavy feedstock into middle distillates, in particular 
diesel, which process comprises contacting the feedstock at elevated 
temperature and pressure with hydrogen in the presence of the catalyst of 
the present Invention. 
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The following process parameters are g nerally applied In the process of 
the invention: 

temperature: in the range of 250- 500°C 
5 hydrogen pressure: up to 300 bar 

space velocity: in the range cf 0.1 to 5 kg feed per litre catalyst per 

hour(kg/l/h) 

Hj/oil ratio: m the range of 100 to 2500 Nl/I 

10 More preferably, the process of the present invention is carried out at the 
following process conditions: 

temperature: in the range of 300* to 450°C 

hydrogen pressure: in the range of 25 to 200 bar 

15 space velocity: in the range of 0.2 to 5 kg feed per litre catalyst per 

hour (kg/l/h) 

Ha/oil ratio: in the range of 250 to 2000 Nl/I 

Generally, the conditions selected are such as will give a conversion of at 
20 least 70 wt%. The term conversion in this context refers to the weight, in 
per cent, of obtained product with a boiling point below 360°C vis-a-vis the 
weight of the feedstock deployed. 

Suitable feedstocks for the process of the present invention are, e.g., gas 
25 oils, deasphalted oils, coker gas oils, and other thermally cracked gas oils 
and syncrudes, optionally originating from tar sands, shape oils, residue 
upgrading processes, or biomass. Combinations of various feedstocks can 
be applied. 
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Optionally, part or all of the feedstock can be subjected to a hydrotreatment 
prior to hydrocracklng to remove sulfur- and/or nitrogen-containing 
compounds from the feedstock. Use can be made, e.g.. of two reaction 
zones arranged in series, with at least part and preferably the entire 
5 effluent from the first reaction zone where the hydrotreating step is 
performed being passed to the second reaction zone where the 
hydrocracking occurs. The first reaction zone comprises, e.g., a 
conventional hydrotreating catalyst which, e.g., contains at least one Group 
VIB and/or at least one Group VIII metal component on an amorphous 
10 support. e.g., an alumina support The second reaction zone preferably 
comprises the catalyst composition of the present invention. 



The present invention is illustrated by the following Examples. 



15 



Example 1 

An ammoniunvexchanged cogel comprising oxidic compounds of 
aluminium, silicon, and magnesium was prepared as described in the 
20 above-mentioned non-prepublished European patent applications. The 
saponfte content C A of the cogel was 52.5 %. the saponite content C B was 
15.2 %, and the amount of the total of sodium and potassium contained in 
the cogel was 0.06. 

25 Alumina was pepfised by mixing It with some HNO a and water. Then the 
alumina, a zeolite commercially available from Zeolyst under the 
designation CBV-720 (unit cell size: 24.30 A, silica/alumina molar ratio 
(SAR): 30), and the ammonium-exchanged cogel were added in such 
amounts as to obtain a mixture comprising 1 0 wt% of th zeolite, 60 wt% of 

30 the cogel, and 30 wt% of th alumina. The mixture was kneaded until an 
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extrudable dough was formed. The mixture was then extruded, and the 
resulting 1.5 mm cylindrical extrudates were dried overnight at 120°C and 
subsequently calcined for 1 hour at a temperature of 550°C. 

5 The extrudates were impregnated with an aqueous solution of 
Ni(NOaV6H 2 0 and ammonium tungstate. The sample was subsequently 
dried at a temperature of 121°C and calcined at a temperature of 480°C. 

The analysis of the catalyst resulted in the following values 
10 SiO_ 36.5 wt% 

MgO 9.6 wt% 

AI 2 O s 26.0 wt% 

NiO 6.6 wt% 

WO s 21.2wt% 

15 Na 2 0 0.05 wt% 

B.B.J, surface area 259 m 2 /g 

Example 2 

A saponite was prepared as described in Example 7 of WO 96/07613. The 
20 resulting filter cake was subsequently ammonium-exchanged by ^slurrying 
it in 2.5 displacements of 10 wt% ammonium chloride. The resulting 
mixture was stirred for 45 minutes at 50°C. The mixture was then 
dewatered and the whole procedure was repeated once again. The filter 
cake was then washed thoroughly with demineralised water until no 
25 chloride could be detected anymore using a silver nitrate solution. Finally 
the filter cake was dried overnight at 1 20°C. 



30 



The alumina and the zeolite described in Example 1 and the ammonium- 
xchanged saponite were added in such amounts as to obtain a mixture 
comprising 10 wt% of the zeolite, 60 wt% of the saponite, and 30 wt% of 
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the alumina. The mixture was then treated, impregnated, and calcined as 
described In Example 1. 

The analysis of the catalyst resulted in the following values 



SiO s 


36.9 wt% 


MgO 


9.4 wt% 


AIA 


25.3 wt% 


NiO 


6.9 wt% 


WO a 


2L5wt% 


Na 2 0 


0.04 Wt% 


B.E.T. surface area 


297 m 2 /g 



Comp arative Example . 

15 The alumina and the zeolite described in Example 1 and a conventional 
silica-alumina (comprising 71.3 wt% of silica and 0.09 wt% of Na^O, the 
balance being alumina) were added in such amounts as to obtain a mixture 
comprising 10 wt% of the zeolite. 60 wt% of the silica-alumina, and 30 wt% 
of the alumina; The mixture was then treated, impregnated , and calcined as 
20 described In Example 1. 

The analysis of the catalyst resulted in the following values 



SI0 2 38.9 wt% 

MgO 0.0 wt% 

25 AIA 33.2 wt% 

NIO 6.9 wt% 

WO a 21.1 wt% 

Na a O 0.03 wt% 
B.E.T. surfac area 309 m 2 /g 



16 
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Exampl 4: 

Before being tested the catalysts were presulphided by heating for 4 hours 
in a 10 vol% HjS / 90 vol% H 2 gas stream at 385°C and atmospheric 
5 pressure. 

The presulphided catalysts were then tested In hydrocracking involving a 
hydrotreated heavy vacuum gas oil having the following characteristics: 

S(wt%) 0.021 

N(ppm) 16 

fraction boiling between 3 

8S°C and 204*0 (wt% ) 

fraction boiling between 3 

204°C and 260°C (wt%) 

fraction boiling between 19 

260°C and .360°C (vyt%) 

fraction boiling above 360°C 75 

(wt%) 

10 

The tests were performed at three different temperatures in the range of 
375°C - 400°C applying the following test conditions: 
hydrogen pressure: 120 bar 

space velocity (LHSV): 1 .00 litre feed per litre catalyst per hour (1/h) 
15 M^oi! ratio: 1000 Ni/i 

Th- required operating temp rature (ROT) and the dies el selectivity 
(defined as th weight fraction with a cut point of 260°C - 360°C, based on 
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the total weight of fresh feed) were determined for a conversion of 70%. 
The term conversion in this context refers to the weight In per cent, of 
obtained product with a boiling point below 360°C vis-a-vis the weight of 
the feedstock deployed. The determination of the diesei selectivity and the 
5 ROT are well within the scope of the skilled person. 



Tablei: 







ROT(°C) 


diesei 

selectivity 

(wt%) 




Example 1 


396.2 


23.7 


Example 2 


395.4 


23.4 












Comparative 
Example 


394.6 


22.8 



10 From Table 1 it becomes clear that the diesei seiectivities of Examples 1 
and 2 are significantly higher than those of the Comparative Example, 
whereas the ROT is only slightly increased for Examples 1 and 2. 



Claims 
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1. A carrier composition comprising 

a) at least 30 wt% of a synthetic cracking component, based on the total 
5 weight of the carrier composition, which comprises oxidic compounds of 

one or more trivater.t metallic elements, tetravalent metallic elements, 
and divalent metallic elements, said cracking component comprising 
elemental clay platelets with an average diameter of 1 urn or less and an 
average degree of stacking of 20 platelets per stack or less, and/or 
10 comprising a cogel with a saponite content C A of less than 60 %, in 
which the total of sodium and potassium amounts to less than 1 wt%. 
based on the total weight of the cogel, 

b) 1 - 25 wt% of a zeolite Y, based on the total weight of the carrier 

composit ion, with a unit cell size below 24.35 A. and the balance being 

15 an amorphous support material. 

2. The carrier composition of claim 1 wherein the clay of which the clay 
platelets are formed is a saponite. 

20 3. The carrier composition of claim 1 or 2 wherein the cogel comprises 
oxidic compounds of aluminium, silicon, and magnesium. 

4. The carrier composition of claims 1-3 wherein the amorphous support 
material comprises alumina. 

25 

5. A catalyst comprising the carrier composition of claims 1-4 and at least 
one hydrogenation metal component selected from a Group VIB metal 
component, a Group VIII metal component or mixtures thereof. 
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6. The catalyst of claim 5 wh rein the hydrogenation metal component 
comprises a combination of tungsten and nickel components. 

7. A process for converting heavy feedstock into middle distillates 
5 comprising contacting the feedstock at elevated temperature and 

pressure with hydrogen in the presence of the catalyst of claim 5 or 6. 
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Abstract 

The invention pertains to a carrier composition comprising (a) at least 30 
wt% of a synthetic cracking component based on the total weight of the 
5 carrier composition, which comprises oxidic compounds of one or more 
trivalent metallic elements, tetravalent metallic elements, and divalent 
metallic elements, said cracking component comprising elemental clay 
platelets with an average diameter of 1 jim or less and an average degree 
of stacking of 20 platelets per stack or less, and/or comprising a cogel with 

10 a saponite content C A of less than 60 %. in which the total of sodium and 
potassium amounts to less than 1 wt%, based on the total weight of the 
cogel, (b) 1-25 wt% of a zeolite Y, based on the total weight of the carrier 
composition, with a unit cell size below 24.35 A, and the balance being an 

amorphcwssupportmatenal.-TheJnvert^ 

15 comprising said carrier composition and at least a hydrogenation metal, 
and a process for converting heavy feedstock into middle distillates using 
said catalyst 



